Kohn's variational principle has been used to calculate S-wave elastic scattering of electrons from atomic hydrogen, using up to 50 trial functions of the type introduced by Hylleraas to describe the bound states of two-electron atoms. The phase shifts calculated at several energies up to 10 ev appear to have converged well, leaving residual uncertainties mostly less than one thousandth of a radian. Taking extra pains to include the effect of the long-range force at zero energy, we have also determined very accurate values for the scattering lengths.
INTRODUCTION
HE scattering of electrons from hydrogen atoms has been the subject of a great many calculations since it presents what is probably the simplest nontrivial real problem in scattering theory. We undertook a program of computing definitive values of the S-wave elastic phase shifts for this system, making no approximations other than those imposed by the 6nite speed and capacity of modern computing machines. Our use of the variational method' for this scattering problem completes, in a sense, the famous work on the bound states of two-electron atoms begun more than thirty years ago by Hylleraas. Probably the most interesting, and quite unexpected, result of this program has been the realization of the extraordinary nature of the convergence of the "stationary" phase shift. It has been recognized for some time' that, in contrast with bound-state problems, the addition of more variational parameters in a scattering calculation does not necessarily lead to a better answer. This behavior is blamed on the nonexistence of any minimum (or maximum) 
